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. SUMMARY

InJanuery 1987, theNationd Indtitutefor Oocupationd SAfety and Hedlth (NIOSH) recdiveed areguest from
employessdf Devil'sLake Soux Manufacturing Carporation, Fort Tatten, Narth Dekata, to deemineif therewes
ahedth hezard from expoaLreto nthexane and ather arganic olventsduning themanufadiure of Kevlar combet
hdmds Thepimay areadf interest expressad by therequestarsand thefocus of theevaduaionwes"edging’
oparaors expoaresto arganic alvants: Inaddition, from Sgatember 1984 through December 1986 ten (10)
s/mptomaticwarkas al who hed worked as"edgars', werediagnosad by physdansashaving capd tund
s/ndrameand recdved somefam of tresimant, induding Surgary.

Anindudrid hygeneevauation was conducted by aNIOSH ressarcher on March 17 and March 18, 1987 1o
evdugteworke's expoaresto arganic solvents induding nthexane. Rarsond bregthing zone (FBZ) and genad
aeaar samplesweretaken throughout thehdmet produdion area. Air sampleswereteken for methyl ethyl ketong,
touene xylene and nthexane. Diredt-reeding colometric tubeswere used in themald pressareatto samplefor
fomddenyde Wakaswereinfammely inteviewed to deemineif thereweareany hedth complantsrdated to
orgenic alveant expoare

Airbome concantrations of xyleneranged from nondetectable (ND) to 6.44 M with an aiithmetic average of
1.39mgM3. All drbome conoartrationswerelessthen 5% of theevaugtion aitaria, 434 mgM3. Airbome
conoantrations of tolueneranged from 046 to 332 mgMe with an aiithmeticaverage of 923 mgME, Al arbame
conoatraiosweelessthen 10% o theevdudion aitaia 377 3. Airbome conoantrations of hexaneranged
from 0.27 to 883 mgM3 with an aithmetic averagedf 128 mg/MF. Bleven o thethirteen irfbome conoanirations
weaelesthen 10% of theevaudion aiteria, 180 myM?. Thehighest hexane conoantrations datained werefor a
PBZ air samplefrom Gluer #2, mesaured a 83.3 mgM?2 and agenerd aeaar sampletakeninthepant mix ares,
meesred a 306 mg/M2. Airbome conoantrationsof MEK ranged from 200 to 310 mg/M3 with an aiithmetic
avaaed 137 mgM3. Thehighes MEK exposLres datained ware PBZ air samplesfrom Glugr #3 (Mach 17
sample) messLred & 310 mg/ME (53% of theevaluition aritaria, 590 mg/MP), from Edger #1 meesLred a 253
myM?® (43% of theevaugtion ariteria), from Gluer #2 messLred & 124 mgM2 (21% of theevdugtion aiterig), and
for Glugr #3 (Mach 18 sanple) messLred & 257 mg/ME (44% of theevdluetion aritaria).

Therdio of concartraionto TLV for themixed arganic salvearts expoaureto the glue goray booth operatorswes
107 for Gluer #2 and Gluer #3 on March 17, 1987, 0.76 for Gluer #2 on March 18, 1987, and 098 for Gluer #3
onMarch 18, 1987. Thus thehighest exposurewesa theevaudion aitarion (1.0) for themixture Theraiofor the
mixed expoareto onedf the edgarswias 054 and exaeeded the adtion levd aitaion (050) far themixture: The
retiofor themixed exposLreto two edgers the ruooer edgeguing aperetar, and the helmet petch operator did not
exoead 050, Two detedtor tube messLremantsfar fomme dehyde taken on March 17, 1987 indicated
fomddehydelevdsaf 062 mgM2 and 1.23mg/M2, Sx detector tube messrementsfor formeldehydetakenon
March 18, 1987 ranged from 0.25 mg/M?3 to 0.62 /M2,

Based ypon resits of evironmental monitaring conoucted during thisevealugtion, it wes conduded thet expoaure
among edgasand guegaray booth oparatarsto amixture of argenic salventsposesapatantid hedth hezard. A
hedlth hezard wesfound to exigt dueto off-gessing of fammaldenydein themald pressarea. Recommendetions
induding ventilationimprovemants aremedkein Sedion VI of thisrepart.

Keywords SC 2352 (Manufaduredf hetsand caps exognt millinary), capd tunnd syndrome, orgeric solvert
naeuraoxiaty, hexang tduene xyleng methyl eyl ketone
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INTRODUCTION

InJanuary 1987, NIOH recaved aconfidentia request fromemployess of Devil'sLeke Soux Manufadiuning
Carporation, Fart Tatten, North Dakaia, to detlemineif therewas ahedlth hezard from exposureto nthexaneand
aher organic sdlvenisduring themenufedure of Keviar combet hdmes: 1n addtion, from Sgatember 1984 through
Deoamber 1986 ten (10) symptomiatic woarkerswere diagnosed by physdansashaving capd tunnd syndrome
and recaved somefom of trestmat, induding Surgary. Anindudrid hygieneevaution wasconduded by a
NIOSH ressardher on March 17 and March 18, 1987 to evaluate potentid exposuresto organic salvents induding
nhexare

BACKGROUND

Devil'sLeke Soux Manufaduring Corporaion manufadiuresKeviar comboet hdmets: Theprimary areadf interest

exoressed by therequestorsand thefoaus of the eva uation was edging aperatars expoaureto argenic salvents: The
hdmet menufadiuring processcoourson orelevd.

Keva aamidfiber iswoveninto dath and then coated with phendlic resn. Buk containasof pdymer, resn, ad
pigmat dendsare gpaned menuelly and placed into amixing system. After mixing hesoooured theresinis
mechenicdly goplied to thedath and dried a an devated temparaure. Thedathisthen aut into gopropride sizes
and gpesand compresson maldad into ahdmet Shgpe. A rubober and gesket adhesvewhich containsnthexang,
methyl eyl ketone, and tdueneisgorayed onthehdmeisat ague goray booth. A rubboer edging Sripandan
interior Sugpenson assamhly arethen added to thehdmets: Therubdber edging Sripisaso coated with echesve a
anuvetilaed warkgation. Thehdmetsaresolvert wiped, peinted with two coatsof epaxy pairt, dlowed todry,
ingpacted and then peckeged for hipping:

Mdd presssswereventilated for remova of heat and off-geses: Therubboer achesvieand ooy peint were
gopliedin pant goray booths: Solvert wiping prior to peinting coourred in apartialy endosad and ventilated boath,
After painting thehdmetsweredried in an endosd, ventilated system. Nolocd exhaug ventilation wesprovided a
theadging tebleswhereadditiond gueisgodlied prior to ateching ruober edging sripsto thehdmets

Hdme assambly and ataching of rubdber edging dripswere pafamed during the day shift (.30 AM - 4:00 PM).
Thecompresson madsweregperated during the dey shift and thenight dhift (730 AM - 11:30PMl). Hdmesweare
dso painted during theday shift and thenight dhift. Theloomsweregperated continuoudy, eg, a24 hour bessand
threedhifts

From Sgatember 1984 through Decamber 1986 ten (10) symptometic warkerswere diagnosad by physdansas
having capd tunnd syndromeand reaved somefom of trestmatt, induding surgay. All tenworkeswere
womenwho hed warked as"edgars” attaching rubober edging dtripsto hdmetswith the rubber and gesket adchesive
Edgasdsn ussd amixtured MEK and xyleneto edtivate achesive previoudy Sorayed onthehdmel. BEdgarsdso
gy addtiond echesveif necessary. A sdl hand tod wasusad to goply therubber sriptothehdmet. The
edoasjab task wasahighly repiiivemanud act of arm and hend movementsreuiring foree

Theplant nursenoted hdmet produdtion hed incressad early in 1984, priar to the gapearance of carpd tunnd

s/ndromesymptonsinthetenwarkas Thecompany darted an education and training program for edging
whenthesaiesdf wiig pradems manifesed thamsdves: Education and training have fooused on proper

gipdf theedging tod to avaid excessvewrid devigtions Theedging tod and tod hendehavenat bean redesigned

Appraximetey 60 employess maeand femdeworked inhdmet produdion. Tatd plant populaionwas
gopraximetdy 350 and induded dffice parsonnd and acamauflage netting production operation.




ENVIRONMENTAL METHODSAND MATERIALS

Rasond bregthing zone (PBZ) and ganerd room air sarplesfar methyl eyl ketone (MEK), hexang, tdueng and
xylenewere cdllected throughout the hdmet produdion areaon March 17 and March 18, 1987. Eight ar samples
9x (6) (FBZ) and two (2) genard room air ssmplesweare adllected far methyl ethyl ketone (MEK) on Ambarsarh
XE sampling tubesand andlyzed acoording to NIOSH Method 2500 with modifications(1) Thirteenar samples
deven (11) PBZ andtwo (2) generd room ar samplewere adllected on arganic vigpar dharoodl sampling tubesand
andlyzed acoording to NIOSH Method 1501 with modifications(2) Threesalvants hexang, tduene and xylene
weaeandyzed oneschtube  Dired-reeding cdlommelric detedior tubesweare usad to samplefar famea dehydeinthe
mad pressaea. Wakeswaeinfamaly intevieved to deamineif therewereany hedth complantsrdated to
orgenic vt expoare

EVALUATION CRITERIA
A. Enviramantd

Asaguidetotheevauetion of the hezards posed by workplaoe exposures NIOSH fidd &t engloy
environmantd evdugtion aitaiafor assssmant of anumber of damicd and physicd egants Theeaitaiaae
intended to uggest levdsaf exposreto which mogt workersmay beexposed up to 10 hoursper day, 40 hours
pear wesk for awarking lifeimewithout expaiendng advasehedth dfeds  Itis however, important to notethet nat
dl workerswill be pratected from advierse hedlth effedsif thar expoaresare meiniained bdow theselevds A sl
paromntage may expaiancealvaerse hedth effedsbecause df individud susogptibllity, apre-exiding medica
condition, andlor ahyparsansitivity (dlegy).

Inaddition, some hezardous SUbstances may adt in combainetion with ather workplace expoaures thegenerd
evironmat, o with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the

oooypdtiond expoaresare contrdled & thelevd st by theevdugtion aitaion. Thesecombinad effedtsareoften
not conddared intheevdudion aitaia. Also, some subgtanoes are aosorbed by direct contact with the skinand
muoos mambranes and thus patartialy increesetheovardl equoare FHrdly, evdugtion aitaiamay dengeover
theyearsasnew information onthetoxic effetsof an apant becomeavalade

Thepimary sourcesdf evironmanid evdugtion aitaiafor threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommacetions 2) the Amaican Conferencedf Govarmeantd Induetrid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV'g), and 3) the U.S Department of Labor (OSHA) ocooupetiond heelth tandards: Often, the NIOSH
recommenddionsand ACGIH TLV'sarelower then the coresponding OSHA dandards Bath NIOSH
recommendationrsand ACGIH TLV'suaLely arebesad on marerecant infarmetion then arethe OSHA dandards
The OHA dandardsdso mey berequired to tekeinto aooount thefeeshhllity of contraling eqposuresinvaious
indeieswherethe agents are usad, the NIOSH recommended exposurelimits (RELS) , by contradt, arebesed
primaily on concamsrdating to the prevention of cooupetiond dissese Inevauaing theexpoaurelevdsand the
recommeacetionsfar reduding theselevdsfound inthisrepart, it should benoted thet induetry islegglly recpired to
mext thoselevdsgpedfied by an OHA dandard.

A timewedghted average (TWA) exposurerdasto theavarage arbome conoantration of asubdtanceduing a
nommd 8- to 10-hour waorkday. Some subgtanoes have recommended shart-term expoaurelimits or aalling vaues
whichareintended to supplemant the TWA wharethere are recogni zed taxic effetsfrom high shart-tam

equosLres



SUBSTANCE Environmente ExposreLimits
8Hou TimeWadhied Avarage(TWA)

Methyl ethyi ketone(MEK) 5% ggMMj ((Ialslfﬁ)ﬂ)
50mgM?  (ACGIH)

nHexane BOmgM®  (NIOSH)
1795 myM3C (NIOSH)
1760mgM?®  (OSHA)
180mgM®  (ACGIH)

Tduee 37mgM®  (NIOSH)
7AmgMeC (NIOSH)
AmgM® (OSHA)
1131 mgMEC (OSHA)
377mgM3 S (ACGIH)

Xylee 4AmyM® (NIOSH)
888 myM2C (NIOSH)
4AmgM®  (OSHA)
4AmyM®  (ACGIH)

Fomrddenyde LA (NIOSH)
45mgMe (OHA)
75mgME C (OSHA)
15mgM® (ACGIH)*

myM3 = milligiams of Sbstanceper aukic meter of &ir.
C=Cadlingvduewhich shoud never beexossdad

S=Skinabsaption canbeaggnificant fadtor intaxiaty.

LA = sug0ect humen cardnogen-expoares should bereduced to the Lowvest Feesble Leve.
* = Indudrid Subdance Sugpett of Caranogenic Fatantid for Man,

When congdaing amixed exposureinwhich theindviduel Ubstanoes (eg, tduene xyleng nthexane and MEK) hevesimilar
taxicdogicd efedts asinthiscass ACGIH suggeststhat oneadd the conoantrations of esch subdtancedivided by its TLV. I
theaumisgede then unity (1) thenthemixtureasawhdeexcesdsthe TLV far themixtureeventrougheech o the
componatsisbdowitsindvidld TLV.

B. Toxiodogcd
1. Methm eyl ketone(MEK)

MEK isanaroatic and animitent of theeyes muocousmambranes and kin. Inhumans shart-tem
exposureto 885 mg/M?® wes "' djedtioneble”" causing heedeche and throet initation, 590 mgM causad ild
initation of theeyes 206 mg/M? causad dight noseand throet initation. MEK canberecognized & 74
myM? by itsador, whichissimilar to aostonebut mareinitating. The TLV recommended by the ACGIH
(590 myM3) wesedablished a alevd to prevart injuriouseffectsand minimize complaints bout odor and
imtation(3) MEK isaffidatly imtaing totheeyesand rearatary tradt to preveant vauntiary overexpoare
to hezardous conoartrations




2. Xviee

Xylenehesaninitant effe on theskin and mucous memranes and can havevaiiddle dfedsontrelive,
kidheys and gesrantedtind trad. Another mgjar pradlem of xylenetaxiaty isitsneradtic effed onwarka's
casng s/mptomsuch asmustular weskiness; ladk of coardingtion, and menta confusonwhich mey pose
arik totheworke andathas Curant evidenceindicatesthet xyleneisnat taxic to theblood and
boodfarming organs(4) Eyeand upper resairatary tract imitation isnaticeeble a 868 mg/Me affidenty s
thet thewaming propartiesof xyleneare conddared adenueteto prevert vduntary overexposreto an
extat neraogsisaprodem

3. nHexae

Nomd hexaneisamild upper resaraary imitent and causes oanirdl nevoussydem dgaression. In
inoLery, mild symptomsof neroos's uch as dizziness have been absarved when conoantrations exossoid
3620 M2 but not when bdow 1760 /M. Until repartly, dronic effedsfrom hexaneand Smilar
hydrocarbons hed rardy been reported. However, in 1967 seventean (17) casss of polyneuritiswere
reported among workers exposad to n-hexane a concentrations between 1760 - 3520 mg/M®,

anmd dudesdemondrated fundiond didursences of the paiphard nervesof micea 830
myM® but ot a 352 mgME(5) Other sudiesreparted nhexane neuropethy among fumitureworkersand
among workersexposad to nHhexane usad asaolvart in pladic cements It ispodulated thet
25hexanadiong ameabdlite of nHhexang isthe neurataxic agant.(3)

4. Tduae

Aauteexpoareto tduenemay cause neraoss (i.e, fatigue weekness confusion, heededhe, dizziness and
dronsness) andinitation to theeyes resairatory tract and skin. Prdlanged, repested skin contact may result
in defatting demnetitis: Onesucdly found thet humen subjects exposed a 750 M sUffered dight bt
odintechangesin muscular coardingtion. Anather sudy found thet expaimentd humen aujedsexpossd &
750 mg/M2 showed prolongation of resdtion ime, dereeseiin pulserate and in systdlic blood presaure
Chronicexpoaire doesnat causethe sevareinjury to the bone marrow cheredteridic of bazenepoisoning.
Extansveanimd dudeshavedeaty indicated thet tdueneisnat abonemarow poison. Revershileliver ad
kidney damege can ooour in overexposad warkers: Hippuic add inunineisanindex of worker expoaureto
tduane(45)

5. Organic Solvent Neuraaxiaity

Thetem"argenic dvat” rfasto agroup of vdaile compounds or mixturesthat aredhamicaly sebleand
exid intreliquid datea temparauresof (° to 250°C (32° to 482°F). Many common olvartsdftenexdid as
mixturesor dendsdf chamicd compounds Tduene xyleng MEK, and nthexaneare common argaric
sivats NIOSH bdievestha thecdledive taxiodlogicd and gpidamidogicd detaon arganic salvert
nueratoxiaty provide auffident evidenceto warant conoam about edverse hedlth effects from oooupetionel
expoaretothesednamicas(e) Theaouedfedsaf sovat inhdaionin bath humansand animesindude
nerocoss aneshedig, oantrd nervous sysem (CNS) dgaression, resairaiory aest, unoconsilousness and
Oeeth. Acuteexpaimantd expoauresdf humen vduntesrsto onear sevad arganic olvartshaveimpeaired
fundion Chroncanimd sudieswith alimited number of arganic sventsppart the
evidencefor periphad neuoropethy and mild toxic enogphelopethy in solvent-exposed warkas The
mganty of organic alvantishaveye to betested far dronic neurdoxic dfedtsinanimds Chranic
neuratoxiaty inworkersexposad to arganic salvartsover apaiod of monthsto yearsindudes (1) paipherd
neuropethies uch asaxond degeneration seen inworkersexposad to hexecarbon olvents (eg,
rthexane mathyl rHoutyl ketong), (2) CNSsymptoms such asfatigetlity, imitehlity, and mamory
impaimeart, and (3) mild taxic enogohel opethy, induding Sudtained parsondity or mood dhanges
dminshadimpusecontrd and mativation, andimpaimant inindledud fundion: BEademidogicd dudies
havedso damondraed cardaionswith chengesin neurgphysdogic paramgiersuch asnerve condudion
veadties Thesedfedscan pargd far monthsto yearsdter ranovd from sdvart equoare Theedatto
whichdronic neuraiaxiaty isreversbleremansto beedadlided (6)




VL.

6. Fommdddyde

Thepimay hedth efedsof exposreto fameadenydeareimiation of theregaratory tradt, eyes and kin
Byeand rexaraory tract inmitation hes bean reported inworkers exposad to concentrations of lessthen 1.5
myM3(7) Reoart sudieshavefound thet fammel dehydeinduced nesdl canoer inratsexposad to high levels
(ZBmgMP) of fammddehyde over along paiod of time(8) Anexcessrisk inhumanshesnat bem
aosaved gademidogicd sudiestoinveigatethispossihlity areplanned. NIOSH recommendsthet
fameldehyde be hended intheworkplace asapatentid oocupationd caranogen(9) SHelevdsa
expoareto cardnogans havenat bean demondirated, bout the praboetillity of developing canoar should be
recuced by decressing exposre. NIOSH recommendsthet enginearing contrdlsand sringent work
pracices beemployed to reduce cocupetiond exposreto thelowvet feesleleve.

RESUL TSAND DISCUSSON

Thirten (13) ar samples deven (11) PBZ and two (2) ganerd ares, wereadlledted on March 17 and March 18,
1987 far xylene Reitsdf thearbome monitaring for xylenearepresanted in Teblel. Airbome conoantrationsof
xyleneranged from nondetetable (ND) to 6.44 myM with an aithmetic average of 1.3 mgM3, Alll drbome
conoarraionswerelessthen 3% of theevaugtion aitaria, 434 mgM2. Thehighest xyleneexposredtaned on
March 17, 1987 wasfrom an"edger”, meesLred & 6.44 mg/M?2. Thehighest xyleneexposredatzined on Mach
18, 1987 wasfrom the painter, messured a 2.13 mg/M2,

Thirten (13) ar samples deven (11) PBZ and two (2) ganerd ares, wereadlledted on March 17 and March 18,
1987 far tduene Reslitsdf thearbame monitaring for tdueneare presanted in Telell. Airbome
conoantrations of tolueneranged from 046 to 332 mgM2 with an aiithmeticaverage of 923 mgME, Al arbame
conoanraionswerelessthen 10% of theevduation aritaria, 377 mgM2. Thehighest tdueneexposredatained on
March 17, 1987 wasfrom Gluer #2, messred at 31.3 mg/M®. ﬂwehgmtdweemreoudrajm March
18, 1987 wasfrom Mdd Press Oparator #2, meeared & 100 mg/M®.

Thirteen (13) ar sanples deven (11) PBZ ar sampdesand two (2) genad areg, were colledted onMarch 17 ad
March 18, 1987 for nthexane: Resitsof theairbame monitaring for hexenearepresntedin Talel . Airbome
conoantrations of hexaneranged from 027 to 833 mgMP with an aiithmeticaverage of 128 mgMe, Bevendf the
thirteen airbome concartraionswerelessthen 10% of theevaugtion aitaria, 180 mg/M3, Thehighest hexane
expoduredataned wason March 17, 1987 for aPBZ ar samplefrom Gluer #2, messred a 833 mg/Me.

Eght (8) ar samples sx (6) PBZ ar ssmplesand two (2) generd areg, wereadlledted on March 17 and March 18,
1987 far MEK. Resitsof thearbome monitaring for MEK arepresantedin TedlelV. Airbome
conoantrationsof MEK ranged from 200 to 310 mg/M3 with an aithmeic average of 137 mgME. Four of the
dght airbome concantratioswarelessthan 10% of theevaugtion aiteria, 590 M3, Thehighet MEK
exposuresotained on March 17, 1987 werefrom Gluer #3, messured & 310 mg/M® and from Edger #1,
meesred a 253 mgM3. Gluar #2 goart modt of the March 17 workday & theglue peint Soray booth Soraying gue
athesveon hdmeasand Gluer #3 oat mod of thewarkday salvent wiping hdmetswith MEK. Theguas
dtemate paforming thetwo tasks besad on produdion nesds: A large, free 9anding fan hed been placsd to one
Sdedf thesdvent wipeboath. Visd dosavaion of arflow movement with snoketubes damondrated thet thefan
weasinafaingwith ar movemat ino thesalvent wipeboath. Thehighet MEK expoauresaatained onMarch 18,
1987 warefrom Gluer #2 meesured & 124 mg/M2 and from Gluer #3 mesaured at 257 mgME, Gluar #2ad
Glue #3 pat thermganity of theMarch 18 workcky & thegue peint goray booth raying gueadhesveon
hedmets



VII.

OnMarch 17, 1987 the mixed exposLre (ratio of conoantraion to TL V) for Gluer #2 and Gluer #3 excesded
unity and westhusabovetheevdugion aitaion for themixture. Themixed exposrewas calaulated tobe .07
usng thedrbome concantraions of xylene tdueng, and hexane dotaned from the PBZ ar ssmplefar Guer 2 and
thearbome concantration of MEK atained from the PBZ ar samdlefar Gluer #3. Themixed exposrefar Guer
#3 onMarch 18, 1987 was cdaulated to be 0.98 usng the March 18 artome conoantraion of MEK atained
fromthe PBZ ar samplefor Guer #3 and theMarch 17 arbome concanraions of xyleng, tdueneand hexane
ahiainad fromthe PBZ ar samplefor Gluer #2. Themixed exposurefar Guer #2 onMarch 18, 1987 wes
cdauated to be0.76 usng the March 18 airbome concentration of MEK datained fromthe PBZ ar samplefor
Gue #2 and theMarch 17 arbame conoaniraions of Xylene, tduene, and hexane datained fromthe PBZ ar
samplefor Gua#2. [dedly, PBZ ar sampling resLitsfor eech shift and for eech dhemicd subdance are odllected
from eechworke when cdaulaing amixed expoare. Themixad expoauresfar Guer #2 and Guer #3anMarch
17,1987 were cdlauated using expoareswhich represant two different job tesks: Themixed expoauresfar Gluer
#2 and Gue #3 on March 18, 1987 were cdaulated usng exposreswhich represant iwo differant dhifts The
cdauaed mixed exposresshould therefore be cons dered asan indication of the patentid for eqpoareamong
duastoamixtured MEK, tduene xyleng and hexane

Themixed expoaurefor Edge #1 on March 17 wes cdladaed to be 054. Thiswescdoulated usng thearbome
conogration of MEK aatained from theMarch 17 PBZ ar samplefrom Edger #1 and thearbome
conoatrations of xyleng, tduene, and hexane datained from the March 17 PBZ ar samplefrom Edger #3. Mixed
exposressmilaly cdaulated for Gluer #1, Bdger #2, Bdger #3, and the hdmet petch oparator did nat exossd 050.

Infamd intevienvswithworkers induding edging gperatarsand guars did nat reved any heelth complaintsrelated
to argenic alvent expoare

Diredt-reeding colomtric detector tubeswere usad inthemad pressareato samplefar famedehyde: Thetwo
detector tubes messLremanistaken on Mach 17 indicated formeldehydelevelsof 062 mg/M® and .23 mg/ME,
Thesix detector tube meesLrementsteken on March 18 renged from 025 mgM® 0 062 mg/M®. TheNIOSH
investigetar, danding next toahdmet trimming teble, expaienced eyeimitaionright ate hdmesweretakenfromthe
moldsand placed ontheteble

CONCLUSONS

Airbome conoatrations of hexanewearebdow theevaugtion aritaria. Paripherd neuropethy should not ooour a
levelsbdow theevdudion aitaia Thecapd tunnd syndrame complantsand trestmant by physdansssamstobe
rdated to ergonomic factorsand isnat being confused with peripherd neuropeth. A patentid hedlth hezard wes
found to exid dueto expoaredf edgersand glue oray boath gperatarsto amixture of organic olvenis(MEK,
nhexang tduene and xylene). Employess expoaresto theindividud argenic soivantsweredl lessthen 55%0 of the
mod redridive evaugtion aitaia, induding the OFHA fedard sandards ACGIH TLVS andtheNIOSH RELS

A hedth hezard wasfound to exid dueto dff-gessing of formedehydeinthemadd pressarea




VIII.

RECOMMENDATIONS

1 Subdituionistherecommended method for contrdlling cooupetiondl expoaurestotoxic Ldances Salvat
wipngwith MEK shoud bereplaoad, if tedically feesible by agubditutewith thelowest possbletoxiaty. Theuse
of agbdtittiewoud prevent MEK exposre. MEK wisthelargest contributor when calaulating theorganic solvert
mixiLrerdio.

2 Apdlication of enginesring conird methods (isolation, endosure, and ventilation) should be used to contrdl
oooupetiond expoareto MEK if atedicaly feeshle substituie doesnat edidt.

3. Thelocd exrag venilaion & the salvent wiping Sation should beimproved in order to reduiceworkers
expoareto MEK. Theused freedanding fansin suchaweay astointafaewith locd exhaud ventilaion shoud not
bedloned

4. A locd exhag venilaion system should beingdled a the edging tblein order to reduceandlar dimingteedgers
exqpoareto organic olverts

5. Theguesaray boath ventilation should beimproved in order to reduce gue Soray boath operatars expoaureto
agancaivats

6. A locd exhast vertilation sydem should beingdled a the hdmet rimming teblesin themdd pressareain arder
toreduceandlor diminetemald press oparatars exposureto fomea dehyde

7. Pasord pratedivedathing, induding govesand gorons should be provided to enployessrenuired to hende
mixturescontaning tduene (eg, achesveand paint) dueto the patentid far skin aosorption.

8. Futher samdling of employessfor organic salvents should be conoucted to further define expoaresexcesding a
mixed expoared 050 and to evduatetheeffect of viartilaion improvemats

9. BEmployessshaud beinformed of dll hezardsrdated to organic salvent expoaure, induding the additive dfeds of
expoareto aganic savesinwhich theindvidud subdanceshavesmilar taxicdogicd efedts BEployessshoud
beinformed of gopropriate precautionsto useto limit exposure, induding ssfework pradtioes

10. Thecompany should continueeducationd effartsconoaming capd tunnd syndromeand should dso sudy
ather dtemetives induding tod redesgn.
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TABLEI
Rarsord Bregthing Zoneand Ganard AreaAir ConoatrationsFor Xylene

Devil'sLeke Soux Manufaduring Corparaiion
Fort Tatten, North Dakata

DATE SAMPLE#  SAMPALINGTIME JOB/AREA CONCENTRATION
(moMd)

L7/87 1 751-322 Coeting Room Op. #1/Coeting Room 0.66

L7/87 2 804-350 Mdd PressOp. #1/Mdd PressArea 063

L7/87 3 813-33 Hedmet PachOp/Hdme Pach Table 087

17/87 4 819-334 Gue#/GueToRuba Elgng Tede 091

17/87 5 828-33% Glua #2/Glue Sxay Boath 083

L7/87 9 842-336 Edger #3Edging Teble 6.44

L7/87 10 901-341 Ink Samp Op/Ink Sand ND

J17/87 1 912-321 Part Mixing Area 155

318/87 1 7:44-350 Codting Room Op. #2/Coeting Room 040

3/18/87 2 7:49- 346 Panta/Pant Sray Booth 213

3/18/87 8 821-312 Mdd PressOp. #2Mdd PressArea 153

3/18/87 9 823-312 Mdd PressOp. #3Mdd PressArea ND

318/87 10 835-337 BEogng TdleGaed AreaAirSsmde 209
EVALUATION CRITERA: OHA 4AmgMw3

ACGIH 434mgM?3 (TWA)
NIOSH 434mgM? (TWA)

LABORATORY LIMIT OF DETECTION: 003 mg/sample

myM2 = milligrams of Sbgance par abicmeter of air
mysarde=milligarspe ssnde

TWA =TimeWeadghted Avaage

ND = nonedetected



DATE SAMPLE#
1787 1

JL_r 2

18r 3

8T 4
/TR

187 9

17/87 10

17/87 1n

318/87 1

31887 2

31887 8

31887 9

318/87 10
EVALUATIONCRITERIA:

TABLEII

Parsord Bregthing Zoneand Ganard AreaAir Concarrations For Tduene

Devil'sLeke Soux Manufaduring Corparaiion
Fort Tatten, North Dakata

SAMALINGTIME ~ JOB/AREA

751-322 Codting Room Op. #1/Codling Room
804-350 Mad PressOp. #/Mdd PressArea
813-333 Hemet Patch Op/Hdmet Petch Teble
819-334 Gue #1/Gue To Rudber BEdging Tedle
828-33% Glua #2/Glue Sxay Boath
842-336 Boger #3Edgng Tedle

901-341 Ink Samp Op/Ink Sand

912-321 Pant Mixing Area

7.44-350 Codting Room Op. #2/Coeting Room
7.49- 346 Panter/Pant Soray Boath

821-312 Mald PressOp. #2Mdd PressArea
823-312 Mad PressOp. #3Mdd PressArea
83-337 Eogng TehleGanard AreaAir Sare

LABORATORY LIMIT OF DETECTION: 001 mg/sample

myM2 =milligansof Logance par abicmeter of air
mysarde=milligarspe ssnde

TWA =TimeWeadghted Avaage

S= Sinamsomption can beasgnificant fadtor intaxiaty
ND = nonedetected

CONCENTRATION (mgM?)

509
046
480
9.59
313
792
044
332

238
745
100
233
502

OSHA 7S4mgM3
ACGIH 377 mgM?® (TWA), S
NIOSH 377 mg/M? (TWA)



DATE SAMPLE#

17/87
17/87
17/87
17/87
17/87
17/87
17/87
17/87

3/18/87
3/18/87
3/18/87
3/18/87
3/18/87

EVALUATIONCRITERIA:

TABLEII

Parsord Bregthing Zoneand Ganard AreaAir Conoantrations For Hexare

Devil'sLeke Soux Manufaduring Corparaiion
Fort Tatten, North Dakata

SAMALINGTIME ~ JOB/AREA

751-322 Codting Room Op. #1/Codling Room
804-350 Mad PressOp. #/Mdd PressArea
813-333 Hemet Patch Op/Hdmet Petch Teble
819-334 Gue #1/Gue To Rudber BEdging Tedle
828-33% Glua #2/Glue Sxay Boath
842-336 Boger #3Edgng Tedle

901-341 Ink Samp Op/Ink Sand

912-321 Pant Mixing Area

7.44-350 Codting Room Op. #2/Coeting Room
7.49- 346 Panter/Pant Soray Boath

821-312 Mald PressOp. #2Mdd PressArea
823-312 Mald PressOp. #3Mdd PressArea
83-337 Eogng TehleGanard AreaAir Sare

LABORATORY LIMIT OF DETECTION: 001 mg/sample

myM2 =milligansof Logance par abicmeter of air

mysarde=milligarspe ssnde
TWA =TimeWeadghted Avaage

ND = none detected

CONCENTRATION (mgM?)

243
189
218
160
833
129
027
306

099
532
174
093
753

OSHA 1760 mgM?

ACGIH 180mgM?® (TWA)
NIOSH 360mg/M? (TWA)



TABLEIV

Rasord Bresthing Zoneand Ganad AreaAir ConoatrationsFor MEK

Devil'sLeke Soux Manufaduring Corparaiion
Fort Tatten, North Dakata

DATE SAMPLE#  SAMRLINGTIME  JOB/AREA

17/87 6 828-315 Glue #3GueSray Boath

17/87 7 839-337 BEoge #1/Edgng Tedle

17/87 8 840-336 Boge #2/Edging Tedle

31887 3 755-312 Hemet Patch Op/Hdmet Petch Teble
1887 4 945-337 Bogng TeleGanard AreaAir Sare
318/87 5 805-315 Edgnt TaeGanad AreaAir Sarpde
318/87 6 810-312 Glua #3Gue Sxray Boath

318/87 7 812-312 Glua #2/Glue Sxay Boath
EVALUATION CRITERIA:

LABORATORY LIMIT OF DETECTION: 001 mg/sample

myM2 =milligansof Lgance par abicmeter of air
mysarde=milligarspe ssnde

TWA =TimeWeadghted Avaage

ND = nonedetected

CONCENTRATION (mgM?)

310
253
490

200
470
350
25/
124

OSHA 50myM?

ACGIH 500 mgM? (TWA)
NIOSH 590 mg/M? (TWA)



